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(54) PRODUCTION OF DIALDEHYDE MONOACETAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efiaciently obtam the subject compouiMl 
that is useful as a synthetic intermediate for medicines and agricultural 
chemicals by reaction between a dialdehyde and a diol at a specific ratio 
followed by the reaction of the resultant dialdehyde bisacetal with the 
dialdehyde. . 
SOLUTION: In the first step, (A) a dialdehyde of formula I (Rl is a 
^ hydrocarbon residual group), for example, glutaraldehyde or the like, is 
allowed to react with a double or more molar amount, based on the 
component (A), of a diol of the formula: HO^R2-OH (R2 is a hydroc^bon 
residual group), for example, ethylene glycol preferably m the presence c^an 
acid catalyst such as a cationic ion-exchange resin or the Uke, preferably at 
30- 1 50°C to form (C) a dialdehyde bisacetal of formula II, for example, 
glutaraldehyde bisacetal. In the second step, the product (C) is aUowed to 
react with anhydix)us component A preferably in the presence of tiie same 
catalyst as in the first step at the same reaction temperature as m the first step 
to give the objective compoimd of formula III. 




<xx> 



vvr> 

H O 



LEGAL STATUS 
[Date of request for examination] 
Pate of sending the examiner's decision of rejection] 
[Kind of fmal disposal of application other than the examiner's 
decision of rejection or application converted registration] 
pate of final disposal for appUcation] 
[Patent number] 
pate of registration] 

[Number of appeal against examiner's decision of rejection] 
Pate of requesting appeal against examiner's decision of 
rejection] 

Pate of extinction of right] 



Copyright (C); 1998,2000 Japam Patent Office 



/NOTICES* 

Jdpazi Patent Office is not responsible for any 
damages caused by the use of this translation - 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the technique of manufacturing a dialdehyde monochrome acetal (HI) from a dialdehyde (I) and a diol (II) As the 1st 
phase the twice [ more than ] as many diol (II) as this is made to react by the mole ratio with a dialdehyde Q). and a dialdehyde 
screw' acetal (lY) is obtained, subsequently as the 2nd phase The manufacture technique of the dialdehyde monochrome acetal 
(HI) characterized by making this dialdehyde screw acetal QV) and a dialdehyde (I) react. 
[Formula 1] 

H H 

[Formula 2] 

HO-R''-OH (II) 

(Cilice R*li^^b*ma^«:S^-r« ) 

(Ill) 



i^LZizR' RcKR* ti. -en^*n(i)Jtof(u)^®R' scfR' tmi^o ) 




[Formula 4] 




(IV) 



(CwCR^ Ro^R* r±> -en^n(0&?/(ii)^«>R' stofR^ tmi:.^ ) 

[Claim 2] the 1 St phase - and - or the manufacture technique of the dialdehyde monochrome aoetal (III) according to claim 1 
which reacts the 2nd phase to the bottom of presence of an acid catalyst ,^ ^- ,j j a 

[Claim 3] The manufacture technique of a dialdehyde monochrome acetal (111) accordmg to clami 1 that the dialdehyde (I) used 
for the reaction with a dialdehyde screw acetal (IV) is an anhydrous dialdehyde. 



[Translation done.] 



1 von 1 



03.04.02 162.* 



/NOTICES* 

Japan Patent Office is not responsdLble for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[l^e tLhnical jfield to which invention belongs] this invention relates to the manufacture technique of a dialdehyde monochrome 
acetal Furthermore, a dialdehyde monochrome acetal is replaced v«th the technique of acquiring from a dialdehyde and a diol 
direcUy in detaU, and it is related with the technique of consisting of the 1st phase of once manufacturing the dialdehyde screw 
acetal of the intCTmediate field, and the 2nd phase of manufacturing a dialdehyde monochrome acetal using the obtamed 
dialdehyde screw acetal. 
[0002] 

roescription of the Prior Art] It is the important compound which can be used as intermediate field [ especially in a manufacture 
of the physic a pesticide, etc. from the abiUty of the functional group which a formyl machine can generally convert a dialdehyde 
.monochrome acetal into an amino-group, hydroxyl-group. carbojqrl group, and amino carbojqrl group etc. easily, and is different 
Fin both ends, using these properties since are, and it carries out, and is very stable under the basic condition and it has a property 
convertible hito a formyl machine easily under an acid condition to be introduced easily ]. 

[0003] although the technique of conventional some is shown as the industrial manufacture technique of this dialdehyde 
monochrome acetal ~ that a raw material is cheap as a commercial industrial-use chemistry article, and an acquisition - smce an 
easy thing is desirable the technique of manufacturing direcUy has been considered to be the most advantageous by the reaction of 
a dialdehyde and a diol As an example of the technique of manufacturing directiy [ this ], it is a reaction formula (V). That is, the 
reaction formula which uses a glutaraldehyde as a dialdehyde, uses ethylene glycol as a diol, respectively, and manufactures a 
glutaraldehyde monochrome acetal can be held. 
[0004] 
IPormula 5] 




H 

^ +Ht O (V) 




\ [0005] Although it is thought that a glutaraldehyde monochrome acetal can be manufactured easily as long as it sees by the 
above-mentioned reaction formula, it is difficuh to obtain a glutaraldehyde monochrome acetal by the high yield actually. The 
reaction of the above [ the ground ] is static reaction, and, moreover, a glutaraldehyde monochrome acetal is because it 
subgenerates simultaneously or the glutaraldehyde screw acetal (VI) generated by the side reaction with a glutaraldehyde is m a 
chemical equilibrium relation. 
[0006] 
[Formula 6] 




C¥I) 



[0007] As long as the above-mentioned reaction process is taken, therefore, a glutaraldehyde, a glutaraldehyde monochrome 
acetal Besides the complicatedness that a glutaraldehyde monochrome acetal must be isolated from tiie reaction rough liquid 
contahiing a glutaraldehyde screw acetal, ethylene glycol, and five components of water by distillation operation Since it is easy to 
increase a glutaraldehyde screw acetal as the water which is the low boihng point most usually faUs out out of a system m case of 
tiie above-mentioned distillation operation. The yield of die glutaraldehyde monochrome acetal of the specified substance to a raw 
material glutaraldehyde had tiie problem that it was obtained only at most about 20%. This fact is obvious also from tiie 
explanation of the after-mentioned example I of a comparison. 
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^S] The generation reaction of the glutaraldehyde screw acetal in this distillation process completely unavoidable even if it 
ifeffioves or (in the case of use of a solid-state catalyst) neutralizes the acid catalyst by which have been used in the reaction 
y^cess of a glutaraldehyde and ethylene glycol (in the case of use of a homogeneous-system catalyst) is clear also from the 
explanation of the after-mentioned example 1 of a comparison. 

[0009] Although the reaction technique which samples the generated watar out of a system is sunultaneously mdicated as 
technique of avoiding the generation reaction problem of the glutaraldehyde screw acetal in this distillation process while 
JP 5 1 -42 11 JB trickles ethylene glycol into the glutaraldehyde of an overlarge small quantity every From a large thing, rather the 
generation rate of a glutaraldehyde screw acetal rather than a glutaraldehyde momxihrome acetal generation rate The parenchyma 
top is difficult for requiring a very delicate control of the process conditions whicA remove water out of a system at a moderate 
speed, suppressing generation of a glutaraldehyde screw acetal, and carrying out industrially. 

[Problem(s) to be Solved by the hivention] Therefore, this invention is to find out the technique of manufacturing efficientiy a 
dialdehyde monochrome acetal useful as manufacture intermediate fields, such as the physic and a pesticide, fixan a dialdehyde 
and a diol. 

mlans for Solving the Problem] this invention person etc. makes a diol react to a dialdehyde by the mole ratio using the system 
added more than twice, as a result of repeating a research zealously that the above-mentioned technical probrem should be solved. 
The first phase which compounds an ahnost pure dialdehyde screw acetal by removing the generated water and a superfluous diol 
by distillation. The obtained dialdehyde screw acetal and the dialdehyde of a raw anaterial are made to react. The 2 
staircase-reaction method which combined the second phase of distillation having removed the generated water and a superfluous 
diol and obtaining a dialdehyde monochrome acetal found out that it was the manwfacture technique of the most positive 
dialdehyde monochrome acetal. ^ j i_ * i 

[0012] That is, the summary of this invention is as foUows. In the technique of manufacturmg a dialdehyde monochrome acetal 
i (UI) from a dialdehyde (I) and a diol (H) the first of this invention As the 1st phasae, the twice [ more than ] as many diol (II) as 
^ this is made to react by the mole ratio with a dialdehyde (I), and a dialdehyde screw acetal (IV) is obtained, subsequently as the 
2nd phase It is the manufacture technique of the dialdehyde monochrome acetal (ST) characterized by making tiiis dialdehyde 
screw acetal (IV) and a dialdehyde (I) react 
[0013] 
[Formula 7] 

(I) 




[0014] 
[Fonnula 8] 

HO-R'^-OH (II) 




(HI) 



(ClCfCR' RC5R' r±x *n-5r'n(I)JStC5(n)^<5DR^ J^CfM'' ir^Co ) 

[0016] 
[Fonnula 10] 

' CT) +{T )^ In ) 
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(IV) 

[0017] moreover, the second of this invention -- the 1st phase - and -- or it is the manufacture technique of the dialdehyde 
monochrome acetal (ED) the above first which reacts the 2nd phase to the bottom of presence of an acid catalyst Furthermore, the 
third of this invention is the manufacture technique of the dialdehyde monochrome acetal (III) the above first that the dialdehyde 
(I) used for the reaction with a dialdehyde screw acetal (IV) is an anhydrous dialdehyde h 
[0018] hi^4JjJU 
[Embodiments of the Invention] Hereafter, the content of this invention is explained in detail. A dialdehyde aliphatic [a / 
glutaraldehyde, a malondialdehyde. succindialdehyde, beta-methyl glutaraldehyde, a horse mackerel pin di aldehyde, a m allein { 
dialdehyde, a terephthal aldehyde, etc. ] and arOTia^gjs an example of a dialdehyde (I) appUcable to the manufactiu-e technique 
concOTiing this invention can be mentioned. In addition, in order that the thing of the high grade in which these dialdehydes do not 
contain water may form a polymer easily, gmerally the long-term store is marketed fi-om the difficult thing with die. type of 50 or 
less % of the weight of the aqueous solution. ' . 

TUUiyj Although presence of the water in a dialdehyde (I) does not become a problem especially in synthesis of Ae dialdehyde 
screw acetal (IV) by the reaction with the diol (II) of the first phase, it is desirable that it is substantially anhydrous like the 
dialdehyde of the second desirable after-mentioned phase. In the reaction of the dialdehyde screw acetal (IV) of the second phase, 
^ and a dialdehyde (I), on chOTiical equilibrium, in order to check generation of a dialdeltyde monochrome acetal (IE), the reaction 
with a diol (II) is preceded and, as for the water in a dialdehyde (I), it is desirable to remove as much as possible and to place. 
[0020] Although dehydrating agents, such as a molecular sieve and a calcium sulfate, are preferably used for elimination of this 
water, since the polymerization of the dialdehyde is carried out, basic dehydrating agents, such as sodium and calcined lime, 
cannot be used. Thus, although elimination of water is possible by use of a specific dehydrating agent, g^erally the technique by 
distillation is economical. 

[002 1 ] Although tiiere is an incUnation which removed water as much as possible, namely, polymer-izes the anhydrous 

dialdehyde (I) of a high grade as mentioned above, and is sohdified substantially Since this sohdification advan ces quite slowly / 

a fluidity wil L usually be held during se yg -al days Since it many quantifies, and a sohd-state does not become but il caii bt ' 
dealt with as a hquid whenever it mixes with the didciehyde screw acetal (IV) which is the raw material of another side, ^^^re 
^solidi^an g, it can be used industrial ga ^ecially satisfactory. ' — ^ 

[0022] As an exan^le of the diol (II)used for this invention Although ahphatic series, such as ethylene glycol, 1 , 2-propylene ^'k^ 
glycol, 1 , 3-propylene glycol, 1 , 3-butanediol, 1 , 4-butanediol, a catechol, a glycerol, and a pentaerythritol, and an aromatic diol 
are mentioned Ethylene glycol and 1 , and 2-propylene glycol is especially used preferably fi-om the point that see fi-om the boiling 
point and the distillation separation with the specified substance combines an easy point, a cheaply available point, the moderate 
ease of an acetalization, and the ease of returning to a formyl machine especially. 

[0023] Next, it ejqjlains per synthesis method of the dialdehyde screw acetal (IV) which has a role of synthetic intermediate field 
in this invention. A dialdehyde screw acetal (IV) is compounded fix)m a dialdehyde (I) and a diol (H). Generally the dialdehyde (I) 
is marketed as aqueous solution as mentioned above, and does not interfere in synthesis of the dialdehyde screw acetal (IV) of the 
1 St phase told to this invention with the aqueous solution. In addition, although the reaction of th is 1st phase can usually be 
I carried out by the non-solvent, it is also possible to us ejjrganic solvents , such as a hexane, a heptane, and toluene. About the J tr^ 
moisture in the dialdehyde used in the 2nd phase, it maitions later. ' | 
[0024] the direction which made the diol (11) more superfluous than 2 when it took into consideration in stoichiometiy the point 
that a reaction was static reaction, to 1 of the former, although the mole ratio of the diol (II) to the dialdehyde (I) taught in the 
reaction of the 1st phase was 2 - advantageous - usually - 2.1-4.0 - it carries out by the mole ratio of 2.2-3.0 more preferably 
Less than by 2. 1 , the conversion to a dialdehyde screw acetal (IV) or the diol (11) which should be removed by about [ that the 
yield of a dialdehyde screw acetal (IV) does not improve so much ] and distillation even if it may become inadequate and it 
exceeds 4 .0 conversely increases, and increase of required energy may be caused. If these points are taken into consideration, it is 
the most desirable to supply a diol i n 2.2-3 .0 by the mole ratio. _ 

[0025] Moreover, although the reaction ol the 1 st phase advances also with a non-catalyst, s ince suflQcient reaction rate is not fcejh^ 

obtained, use of an acid catalyst is industrially advantageous [ reaction rate ]. As an acid catalyst , solid acids, such as various ^ 

kinds of cation exchange resins be sides the acid with common sulfiiric acid, hydr ochloric aci d, phosphonc acid, acetic acid. Para 

toluenesulfomcacid , m emane^gffbn acid, etc., a sihca alumina, a zeoHte, and the activated clay, can'also be us^, and"ffie~^ ~" 

sulfonic-acid type cation excnange resin is suitable especially fiT>m the point of moderate acid strength and the ease of processing 

after a reaction especially. ^ . — 

[0026] About the amount of the above-mentioned catalyst used, although it changes with modalities of acid naturally used, if ' " vT'^^M^ 

example in the case of using a usual sulfonic-acid type cation exchange resin is given, the result with desirable using it in the 

domain of 0.1 - lOwt.% of a reaction solution wiU be given. 0. Reaction rate practically sufficient by under lwt,% is not obtained 

in many cases, and when lOwt.% is exceeded and used conversely, the inclination that the load of a catalyst separation increases is 

seen. 

[0027] As for the reaction of the Istphase, it is usudly desirable to cany out by reaction temperature [of 30- 150 degrees ** 
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fiOTQ preferably 20-200 degrees C. It is in the inclination which byproductions, such as a polymerization object, tend to increase 
fit the temperature at which it exceeds 200 degrees C that reaction rate practically sufficient at less than 20 degrees C is not 
obtained mostiy and conversely. 

[0028] the reaction format of the 1st phase ****** - a batch pro cess and ccMj^nuous^tem - it can cany out by any technique 
Moreover, the so-called reaction distillation method which sample s simultaneously^ with a reaction the water which a dialdehyde 
(I) converts into a dialdehyde screw acetaHIV), and generates out of a system is also employable. But though it replaces with this 
method and separate equipment removes a reaction and the water by distillation, since the reaction to a dialdehyde screw acetal 
(IV) advances from a dialdehyde (I) in connection with **** outside a system of water, it does not mean especially but ** is also 
made to react by the above-mentioned reaction distillation method in **** in a distillation process. Therefore, in the above, 
although a speed is slow at the time of distillation, a reaction does not pose a problem the same, even when it is necessary to use a 
solid-state catalyst and filtration etc. moreover needs to remove a catalyst from the constraint on equipment, although it is thought 
whether it is disadvantageous to remove or neutralize the catalyst in the reaction mixture after a reaction, and to give 
post-distillation, especially when taking hours [ several / more than ] distillation time like usual batch distillation, in order to go 
on. When the residence time of the hquid in a distillation process was short, made it however, more advantageous that an acid 
catalyst exists in a sfystem as in continuous distillation. 

[0029] Although what is necessary is just to adopt the conditions which can separate water, a diol (H), and a dialdehyde screw 
acetal (IV) when distilling after a reaction, when there is no need of carrying out the reuse of the diol (H), you may discard water 
and a diol (II), without dissociating. Moreover, there is no need of making a dialdehyde screw acetal (IV) ****ing and isolating, 
and it is usable for the following reaction in the type of a bottoms. 

[0030] Although the dialdehyde (I) of the dialdehyde screw acetal (IV) obtained in the 1st above-mentioned phascand a raw 
material is made to react in the 2nd phase concerning this invention Unlike the case where it is used in the 1 st phase, the moisture 
which lives together in the dialdehyde (I) used for this reaction By reacting with the dialdehyde screw acetal (IV) which hves 
together in a system A diol (II) is separated and the yield of a dialdehyde monochrome acetal (IE) is made to fall by occurring the 
reaction of a dialdehyde monochrome acetal (HI) and a diol (11) in a distillation process as a result. Therefore, the yield top of a 
dialdehyde monochrome acetal (III) is so advantageous that moisture concentration is low. 

[003 1 ] After it uses water as a low boiling point object in distillation operation since the dialdehyde (I) used in tiiis invention is 
the thing of the high boiling point, and it removes from the indifferent water out of a system, a dialdehyde (I) can be easily 
obtained as a bottoms. Although it is desirable that possible like the above it restricts and is low as for the moisture concentration 
which remains into a dialdehyde (I), there is no need of not necessarily changing into the anhydrous status completely, and it is 
desirable. [ of 10 or less % of the weight ] However, it is more desirable to make it about several percent or less, by carrying out 
by being alike to this extent, and placing, it is usable witihout the problem in the reaction in the 2nd phase 
[0032] in addition, here - it should regard - the dialdehyde (I) of the high grade which removed moisture is the point of having 
the property which polymer-izes and is soUdified as mentioned above Although there is no problem on a reaction in order for the 
polymer of a dialdehyde (I) to react with a dialdehyde screw acetal (IV) as well as the monomer and to give a dialdehyde 
monochrome acetal (III), once it soUdifies, the problem on a handling will arise industrially. However, happiness and 
polymer-izing of a dialdehyde (I) are usually quite slow, and when the dialdehyde (I) which removed moisture is quickly mixed 
with the dialdehyde screw acetal (IV) which is a reactional phase hand in the 2nd phase, the problem on this handling is 
avoidable, since a fluidity wil' be held during scvctbI days. 

[0033] Hereafter, it explains per [ of the dialdehyde (I) of the second phase, and a dialdehyde screw acetal (IV) ] reaction 
condition. Although the mole ratio of the dialdehycfe (I) to the dialdehyde screw acetal (IV) taught to a reaction vessel has the 1 .0 
most efficient neighborhoods that are stoichiometrics on synthesis of a dialdehyde monochrome acetal (IE) When manufacturing a 
reaction distillation method especially by the batch process, the preparation of a first time reaction adds the dialdehyde screw 
acetal (IV) of an overlarge to a dialdehyde (I). After making a dialdehyde monochrome acetal (IE) ****, the technique of adding a 
dialdehyde (I) to the dialdehyde screw acetal (IV) which remained in the can, and continuing a reaction is also efficient. 
[0034] Although the reaction of the 2nd above-mentioned phase can usually be carried out by the non-solvent, it is also possible 
to use solvents, such as a hexane, a heptane, and tcduene. Moreover, although this reaction advances also with a non-catalyst, 
since sufficient reaction rate is not obtained, use of an acid catalyst is industrially advantageous [ reaction rate ] . As an acid 
catalyst, solid acids, such as various kinds of cation exchange resins besides the acid with conunon sulftiric acid, hydrochloric 
acid, phosphoric acid, acetic acid. Para toluenesulfonic acid, methanesulfon acid, etc., a silica alumina, a zeoUte, and the activated 
clay,' can also be used, and the sulfonic-acid type cation exchange resin is suitable especially from moderate acid strength and the 
ease of processing after a reaction especially. 

[0035] About the amovmt of the above-mentioned catalyst used, although it changes with modalities of acid naturally used, if the 
example in the case of using a usual sulfonic-acid type cation exchange resin is given, the result with desirable using it in the 
domain of 0. 1 - lOwt.% of a reaction solution will be given. 0. Reaction rate practically sufficient by under 1 wt.% is not obtained 
in many cases. Moreover, when exceeding lOwt.% conversely, the load of a catalyst separation may increase, and the advantage 
on the parenchyma may decrease. 

[0036] 20-200 degrees C of reaction temperature are usually 30- 1 50 degrees C more preferably. When reaction rate with reaction 
temperature practically sufficient at less than 20 degrees C may not be obtained and it exceeds 200 degrees C conversely, it is 
easy to tend increase byproductions, such as a polymerization object. Reaction always sufficient within the limits of 30-1 50 

degrees C advances. 

[0037] the reaction format of the 2nd phase ****** - a batch process and continuous system - it can carry out by any technique 
Moreover, the so-called reaction distillation method made to react, making a catalyst live together in **** of a distillation 
apparatus,' and making a product **** as described previously is also employable. Moreover, since the reaction in this 2nd phase 
is static reaction, although the dialdehyde (I) and cfialdehyde screw acetal (IV) which were taught to the reaction are not converted 
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ifiio a dialdehyde monochrome acetal (HI) 100%, respectively, the dialdehyde (I) left behind after the reaction and.a dialdehyde 
screw acetal (IV) cannot be overemphasized by that it can use as a reaction raw material again. 
10038] 

[Example] Hereafter, an example explains this invention still concretely. 

Putting in and agitating lOOOg [ of the 50wt.% glutaraldehyde aqueous solutions ], and ethylene glycol 744g, and 30g (Amberhte 
IR[ by ORGANO CORP. ]- 124, an acid type) of cation exchange resins to the three-neck flask equipped with the [example 1] 
thermometer, the reflux capacitor, and the agitator, it heated by the oil bath, and the reaction liquid temperature was made into 90 
degrees G, and was held as it was for 3 hoiirs. The filtrate which carried out the cation exchange resin the ** exception was taught 
to the can of a ten step Oldershaw type distilling column, and was distilled by 80-160 degrees C of ****s, and the degree 300 of 
reduced pressure - 30Toit, and water and little ethylene glycol were made to **** fix)m the reaction rough liquid after cooling. In 
1089g (it is called A liquid) of can residual Uquors, 899g of glutaraldehyde screw acetals was contained (analysis of a content is 
based on a gas chromatography.), the following — the same . . lOOOg of the 50wt.% glutaraldehyde aqueous solutions was taught 
to the can of a ten step Oldershaw type distilling colimm, and water and the 29g glutaraldehyde were made to by 1 30 
degrees C of ****s, and degree of reduced pressure 400Torr. The glutaraldehyde ccmtained in 469g (it is called B liquid) of the 
obtained can residual liquors was 459g, and moisture concentration was below 0. l^wiVo, Putting in and agitating 1080g of A 
liquid equipped with the thermometer, the reflux capacitor, and the agitator obtained above by the three-neck flask, 465g of B 
liquid, and 26g (Amberlite IR[ by ORGANO CORP. ]- 124, an acid type) of cation exchange resins, it heated by the oil bath, and 
the reaction liquid temperature was made into 90 degrees C, and was held as it was for 3 hours. When vacuum distillation of the 
filtrate which carried out the cation exchange resin the ** exception was taught and carried out to the can of a ten step Oldershaw 
^e distilling column firom the reaction rough liquid after cooling, 237g of the firactions which contain a glutaraldehyde by the 
concentration of 82.2wt.% by 95-105 degrees C / 30Torr was obtained, and 674g of the product fi*actions which contain a 
glutaraldehyde monochrome acetal by the concentration of 94.5wt.% by 1 1 9-122 degrees C / 30Torr succeedingly was obtained. 
The concentration of the glutaraldehyde screw acetal in 628g of can residual liquois was 73.9wt.%. The yield of die 
glutaraldehyde monochrome acetal obtained in the product fi:Bction on the basis of the glutaraldehyde us^ for the reaction of this 
example as a raw material was 44 mol %. 

[0039] Putting in and agitating 2000g [ of the 50wt.% glutaraldehyde aqueous solutions ], and ethylene glycol 620g, and 45g 
(Amberlite IR[ by ORGANO CORP. ]- 124, an acid type) of cation exchange resiiss to the three-neck flask equipped with the 
[example 1 of comparison] thermometer, the reflux capacitor, and the agitator, it heated by the oil bath, and the reaction liquid 
temperature was made into 90 degrees C, and was held as it was for 3 hours. The filtrate which carried out the cation exchange 
resin the ** exception [ liquid / reaction rough / after cooling ] was taught to the cam of a ten step Oldershaw type distilling 
column, and was distilled by 80- 1 60 degrees C of ****s, and the degree 300 of reduced pressure - 30Torr, and 1 560g (26.4% of 
glutaraldehyde concentration) of the distillates which consist of water and a glutaraldehyde was obtained. Then, 1 79g of the 
product fi-actions which contain a glutaraldehyde monochrome acetal by the concCTfltration of 88.5wt.% by 1 73 degrees C of 
****s and degree of reduced pressure 30Torr was obtained. In 875g of can residuad Uquors, 21g and 757g of glutaraldehyde 
screw acetals were contained for the glutaraldehyde monochrome acetal. The yield of the glutaraldehyde monochrome acetal 
obtained in the product fi-action on the basis of the glutaraldehyde used as a raw material in this example of a comparison was 1 1 
mol %. 
[0040] 

[Effect of the Invention] As explained to the detail above, it was enabled to manufacture a dialdehyde monochrome acetal (III) 
certainly and advantageously industrially by taking the reaction process of the 1 st pSiase concerning this invention, and the 2nd 
phase. 
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AB An industrially advantageous process for producing a dialdehyde monoacetal 
(I; Rl, R2 = hydrocarbon residue) from a dialdehyde of formula CHO-Rl-CHO 

(II) and a diol of formula HO-R2-OH (III) is characterized by reactijng the 
dialdehyde (II) with twice or more, on the molar basis, as much the diol 

(III) to give a dialdehyde bisacetal (IV) and then reacting this 
dialdehyde bisacetal (IV) with a dialdehyde (II) . Also disclosed is a 
process for producing glutaraldehyde monoacetal by reacting 

2-Y-3, 4-dihydro-2H-pyran (V; Y = HO, alkoxy, aryloxy, aralk^loxy) wxth a 
diol, which is characterized by reacting in the second step glutaraXdehyde 
formed as a byproduct with glutaraldehyde bisacetal formed as another 
byproduct to give glutaraldehyde monoacetal. Thus, 50 wt . % glutaraldehyde 
1,000, ethylene glycol 744, and Amberlite IR-124 (catalyst) 30 g were 
placed in a flask and heated at 90** with stirring for 3 h, 

filtered, and distd. under reduced pressure at 300-30 Torr for distg. out 
H20 and a small quantity of ethylene glycol to give 1,089 g of the pot 
■ residue (liq. A) contg. 899 g glutaraldehyde monoethylene acetal 
(VI). To a distn. pot of a distn. tower was added 1,000 g 50 wt . % 
glutaraldehyde and distd. at 130° under reduced pressure of 400 
Torr to distill out H20 and 29 g glutaraldehyde to give the pot resoLdue 
(liq. B) (469 g) contg. 459 g glutaraldehyde and <0 . 1 wt . % . To a 
flask were added the liq. A 1, 080, the liq. B 465, and Amberlite IR— 124 
(catalyst) 30 g, heated at 90** for 3 h, filtered, and distd. to 
give 237 g of a distn. fraction contg. 82.2 wt . % VI at 95-105* and 
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30 Torr and 674 g of a distn. fraction contg. 94.5 wt . % VI at 
119-122* and 30 Torr, leaving the pot residue (628 g) contg. 73.9 
wt.% glutaraldehyde bis (ethylene acetal) . A total yield of VI 
in the distn. fraction was 44% based on glutaraldehyde. 
ST dialdehyde monoacetal prepn; t ransacetalization dialdehyde diacetal 

IT Acetalization 

(transacetalization; prepn-- of dialdehyde monoacetals by catalytic 
transacetaliiation of dialdehyde diacetal with dialdehyde) 
IT 9050-96-8, Aitiberlite IR-124 

RL: CAT (Catalyst use); USES (Uses)' 

(prepn. of dialdehyde monoacetals by catalytic transacetalization of 
dialdehyde diacetal with dialdehyde) 
IT 6543-04-OP^ Glutaraldehyde bis (ethylene acetal) 

RL: IMF (Industrial manufacture) ; RCT (Reactant) ; SPN (Synthetic 
preparation) ; PREP (Preparation) 

(prepn. of dialdehyde monoacetals by catalytic transacetalization of 
dialdehyde diacetal with dialdehyde) 
IT 16776-90-2P, Glutaraldehyde monoethylene acetal 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation); PREP 
(Preparation) 

(prepn. of dialdehyde monoacetals by catalytic transacetalization of 
dialdehyde diacetal with dialdehyde) 
IT 107-21-1, Ethylene glycol, reactions 111-30-8, Glutaraldehyde 
4454-05-1 
RL: RCT (Reactant) 

(prepn. of dialdehyde monoacetals by catalytic transacetalization of 
dialdehyde diacetal with dialdehyde) 
RE.CNT 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS RECORD 

RE 
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(5) Mitsubishi Chem Ind Ltd; JP — 49-35383 A 1974 
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MF . C7 H12 03 
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